# 



10 



-117- 



WHAT IS CLAIMED IS: 

^1. A composition for use in reverse transcription of a nucleic acid 
molecule, said composition comprising two or more polypeptides having reverse 
transcriptase activity. 



2 . The composition of claim 1 , wherein said polypeptides are obtained 
from different sources. 



3, The composing of claim 1, wherein the transcription pause site 
of each of said polypeptid9S is\lifFerent from that of each of the other polypeptides 
in said composition. 

The compositionpf claim l^wherein said polypeptides are reduced 



or substantially reduced in RNasd H activity. 



15 



5 . The composition of Iplaim 4, wherein said polypeptides are selected 
from the group consisting of M-Mliv H" reverse transcriptase, RS V H" reverse 
transcriptase, AMV H" reverse transcriptase, RAV H" reverse transcriptase, MAV 
H" reverse transcriptase and HIV J^' reverse transcriptase, and derivatives, 
variants, fragments or mutants thereof 
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The composition of claim 5, wherein said AMV H" reverse 
transcriptase is^^iel^ed from the group consisting of AMV aHVPH" reverse 
transcriptase, AMV alTT^H^reverse transcriptase, AMV PHVpH" reverse 
transcriptase, AMV pHVpH" revef^^:::^anscriptase, AMV pp4/pp4 reverse 
transcriptase, and AMV aH" reverse transcrtpt^e, and derivatives, variants, 
fragments or mutants thereof. 



m 
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T^'^'-'-^.^Jhe composition of claim 5^ wherein said RSV H' reverse 
transcriptase is selected1^h>m4he group consisting of RSV aHVpH" reverse 
transcriptase, RSV aHVpH^ revers&-<te^^riptase, RSV PHVpH" reverse 
transcriptase, RSV pHVpH" reverse ^rapsfe^^ pp4/pp4 reverse 

transcriptase, and RSV otH' reverse transcriptase, and derivStives^^^riants, 
fragments or mutants thereof 

8. The compositionsof claim ]/, wherein said polypeptides are selected 
from the group consisting of Tai^^Jma, Pfu, VENT™^ DEEP VENT™ and 
Tth DNA polymerases, and mutafitsf^gments, variants and derivatives thereof 
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9. TtTerofttpQsition of claimjz wherein said polypeptides are present 
in said composition at working conceiuratif 
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10, A method forYeverse transcription of one or more nucleic acid 
molecules comprising 

(a) mixing one orAqre nucleic acid templates with two or more 
polypeptides having reverse^ transcpiptase activity; and 

(b) incubating said mixture under conditions sufficient to make one or 
more first nucleic acid molecules complementary to all or a portion of said one or 
more templates. 
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1 1 . ThFrnetfao4--Q£ -claim IQ T \^erein said nucleic acid template is a 
messenger RNA molecule or a populatioij/of mRNXinokciiles. 



12. The method of clahp 1 O^said method further comprising incubating 
said one or more first nucleic acid ni^^ules under conditions sufficient to make 
one or more second nucleic acid mo^ec^l^ complementary to all or a portion of 
said one or more first nucleic acid moleciKes. 
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13. A cDTm molecule made according to the method of claim 1 0. 



14. A cDNAVnolecule made according to the method of claim 12. 
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15. A method for amplifying one or more nucleic acid molecules, said 
method comprising 

(a) mixing one oA more nucleic acid templates with two or more 
polypeptides having reverse Vrafiscriptase activity and one or more DNA 
polymerases; and 

(b) incubating sai^koaMure under conditions sufficient to amplify one 
or more nucleic acid molecules copiplementary to all or a portion of said one or 
more templates. 



15 



16. A method for amplifyiifg one or more nucleic acid molecules, said 
method comprising 

(a) mixing one or more nikleic acid templates with two or more 
polypeptides having reverse transcriptase^ activity and DNA polymerase activity; 
and 

(b) incubating said mixture undW conditions sufficient to amplify one 
or more nucleic acid molecules complementary to all or a portion of said one or 
more nucleic acid templates. 
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1 5 or claim 1 6 



plified according to the method of claim 




18. A vector comprising ^^DNA molecule of claim 14^ 



19?^ 1 he vector ot ciai 



^vector is an expression vector. 
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20. A host cell comprising the cDNA molecule of claim 14 
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21. A method for sequencing one or more nucleic acid molecules, said 
method comprising 

(a) mixing Sne or more nucleic acid molecules to be sequenced with 
one or more primers, two or more polypeptides having reverse transcriptase 
activity, one or more nucleotides and one or more terminating agents; 

(b) incubating said mixture under conditions sufficient to synthesize a 
population of molecules complementary to all or a portion of said one or more 
molecules to be sequenced<^d 

(c) separating Wqpj&i5ulation to determine the nucleotide sequence of 
all or a portion of said one or more molecules to be sequenced. 



22. A kit for use in reverse transcription, amplification or sequencing 
of a nucleic acid molecule, said k\t comprising two or more polypeptides having 
reverse transcriptase activity. 
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23. The kit of claim 22,\said kit fiirther comprising one or more 
components selected from the group cbnsisting of one or more nucleotides, one 
or more DNA polymerases, a suitable ibuflFer, one or more primers and one or 
more terminating agents. 
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The kit of claim 23, wherein said terminating agent is a 
dideoxynucleotide?" 



25. The kit of claim 23, wWereimjtwS^T^i^-uiore of the components of 
said kit are present as a mixture or are pr€s:em as separate cortrpatjents. 
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26. A me^od of producing an ASLV reverse transcriptase, said 
method comprising 

(a) obtaining av host cell comprising one or more nucleic acid 
sequences encoding one or more subunits of ASLV reverse transcriptase; and 

(b) culturing said hc^ cell under conditions sufficient to produce said 
ASLV reverse transcriptase subum<s. 



n. The metKoa^nfrteifn-26,-^dierem s^id one or more nucleic acid 
sequences encoding one or more subunits ofXJSl^V reverse transcriptase are 
contained in one or more vectors. 




28 . TheWthod of claim 26,^herein said ASLV reverse transcriptase 
y subunits are selected from the group consisting of one or more a subunits, one or 
more P subunits, and one\r more pp4 subunits, of one or more ASLV reverse 
transcriptases, and derivative^wariants, fragments or mutants thereof 



u 
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The method of claim 26, wherein said subunits are one or more 



oc subunits. 



30. The method ofclmtn 26, wherein said subunits are one or more 
P subunits. 



3 1 . The method of claim 26, wherein said strfmnits are one or more 
Pp4 subunits. 
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32. The method of claim 26, wherein said subunits are one a 
and one P subunit of one or more ASLV reverse transcriptases. 
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33. The memod of claim 26, wherein said subunits 2ire co-expressed 
to form an ASLV reverse transcriptase and wherein said ASLV reverse 
transcriptase is isolated f^m said host cell. 

34. The method of clafTO26^ wherein said subunits of ASLV reverse 
transcriptase are isolated and theiMewxetfto form an ASLV reverse transcriptase. 

"he method of claim IQ^wherein said p subunits form an ASLV 
reverse transcriptase comprisingl^fe" 

le method of claim 32^wherein said a and P subunits form an 
ASLV reverse transcriptase compriMl)J JiJA^Vand a-^-suhmiit. 



3 7 . The method of ^^1^126, wherein one or more of said subunits have 
been modified to reduce or suttita^Jiadty reduce the RNase H activity in said 
subunits. 



! method of claim 26/wherein said subunits are encoded by one 
or more nucleotide sequences (cor^SnBchoiMJie same or on different vectors. 

3 9 . The metthod of claim 26,^ wherein said ASLV reverse transcriptase 
is an RSV reverse transcriptase. 

40. The meth^ of claim 26^ wherein said ASLV reverse transcriptase 
is an AMV reverse transcrfptase. 



41. An ASLV rp^rse,transcriptase produced according to the method 
of claim 26 
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The ASLV reverse transcriptase of claim 41, wherein said ASLV 
reverse transcriptase is^Selectgdfrom the group consisting of an ASLV ap reverse 
transcriptase, an ASLV PP reversetr^ns^tf^tase^ Pp4Pp4 reverse 

transcriptase, and an ASLV a reverse trans'criptase. 

43 . The ASLV reverte^transpriptase of claim 4 1, wherein said ASLV 
reverse transcriptase is reducecheMf(^stantially reduced in RNase H activity. 

The ASLV reverse transcriptase of claim 41^ wherein said ASLV 
reverse transcriptas&H^n RSV reverse transcriptase. 
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45 . The ASLV reverse tr^hsQr^ tase of claim 4 L wherein said ASLV 
reverse transcriptase is an AMV reverb trabsSript^e. 

^ 46. An isolated nucfeicaj?id molecule comprising a nucleotic 
encoding one or more subunitTof ASL V reverse transcriptase. 
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The nucleic acid molecule of claim 46^wherein said molecule 
encodes one ^i^^jiore a subunits of ASLV reverse transcriptase, or a derivative, 
fragment or mutant thereof 



48. The nucleic aciobaolecule of claim 46/wherein said molecule 
encodes one or more P subunits of ASfc^reverse transcriptase, or a derivative, 
fragment or mutant thereof 
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49. The nucleic acid molecule of claim 4^s;^herein said molecule 
encodes one or more Pp4 subunits of ASLV reverse transcriptase or a derivative, 
fragment or mutant thereof 
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50. Tlie"lTuttei&-aci^^ c laim 46, wherein said molecule 

encodes a and P ASLV reverse transcrigt^s^j^^^*^^!^^^ variants, 
fragments or mutants thereof. 



5 1 . AWector comprising the nucleic acid molecule of claim 46 



52. A host cell comprising the nucleic acid molecule of claim 46 



53. The vector of claim 51, wherein said vector is plasmid 
pDABH-His. 

54. The host cel^ of claim 52f wherein said host cell is E, coli 
DHlOB(pDABH-His)- 

5 5 . The isolated nucWc acid molecule of claim 46^ wherein said ASLV 
reverse transcriptase is an RSvV^rse transcriptase. 



56. The isolates nuclei^ apidmolecule of claim 46^ wherein said ASLV 
reverse transcriptase is an AMV rdjverse transcriptase. 



A method for producmg one or more cDNA molecules by reverse 
transcription of onu Qr more nucleic acid templates comprising 

(a) mixing one ot ^ore nucldc acid templates with a ASLV RT 
comprising one or more subunits; and 

(b) incubating said mixture j m^r c3;;3jidit'iT>n3 sufficient to make one or 
more first nucleic acid molecules complemer\tary to all or a portion of said one or 
more templates. 
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58 The method of claim 57^ wherein said subunits are one or more a 

subunits, orfes^r more P subunits, one or more Pp4 subunits, or a combination 
thereof 

59. The meth^^ipf claim 57, wherein said ASLV reverse transcriptase 
is selected from the group co^^ting of an ASLV ap reverse transcriptase, an 
ASLV pp reverse transcriptase, anXSLV pp4Pp4 reverse transcriptase, and an 
ASLV a reverse transcriptase. 

60. The method of claim 57^ whereinWd nucleic acid template is a 
mRNA molecule or a population of mRNA molecules. 

6K The method of claim 57< wherein said method fiirtlier comprises 
incubating said one or more first nucleic acid molecules under conditions sufficient 
to make one orvmore second nucleic acid molecules complementary to all or a 
portion of said one or more first nucleic acid molecules. 

62. The me^iod of claim 6 1 , wherein said first and said second nucleic 
acid molecules form a double stranded DNA molecule. 

63. The metllod o^cmim 62,^ wherein said double stranded DNA 
molecule is a full-length cBNA molecule. 

64. A cDNA molecule made according to the method of claim 57. 

65 . A cDNA molecule made according to the method of claim 6 1 . 



66. A vector comprising the cDNAS^iolecule of claim 65, 
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ector is an expression vector. 



67 . The vector ofclaim 00, 



68. A host cell co^^Hj^flg^he cDNA molecule of claim 65^ 

The method of claim 6 1 , wherein said ASLV reverse transcriptase 
is an RSV reverse^tlm^scriptase. 




70 . The method of claim 6 1 
is an AMV reverse transcriptase. 



said ASLV reverse transcriptase 



y71. A method for amplifying one or more nucleic acid molecules 
comprising 

(a) mixing one or rhqre nucleic acid templates with one or more ASLV 
RTs comprising one or more /sum^;^s and optionally with one or more DNA 
polymerases; and 

(b) incubating said mixture und^v^onditions sufficient to amplify one 
or more nucleic acid molecules complementary to^all or a portion of said one or 
more templates. 
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The method of claim 71, wherein said subunits are one or more a 
subunits, one orrho^e P subunits, one or more Pp4 subunits, or a combination 
thereof 
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73 . The method of claim 71, 
is selected from the group consisting of/an 
ASLV PP reverse transcriptase, an ASL^ 
ASLV a reverse transcriptase. 



^said ASLV reverse transcriptase 
aP reverse transcriptase, an 
^e transcriptase, and an 
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74. ^^^--JChe method of claim 71, wherein said ASLV reverse transcriptase 
is an RSV reverse transSimLase. 



75 . The method of claim 7 1 , ^her| 
is an AMV reverse transcriptase. 



idASLV reverse transcriptase 
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76. 

comprising 



smethod for sequencing one or more nucleic acid molecules 
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(a) \ mixing one or more nucleic acid molecules to be sequenced 
with one or more primers, an ASLV RT comprising one or more subunits, one or 
more nucleotides and one\or more terminating agents; 

(b) ijficuMting said^ mixture under conditions sufficient to 
synthesize a populatioA of nucleje^ acid molecules complementary to all or a 
portion of said one or moreliu^eic acid molecules to be sequenced; and 

(c) separating said population of nucleic acid molecules to 
determine the nucleotide sequence or^U or a portion of said one or more nucleic 
acid molecules- to be sequenced. 



77. The method of claim 76, wherein said subunits are one or more a 

y 

subunits, ^h^or more p subunits, one or more Pp4 subunits, or a combination 
thereof 
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78 . The method of cmhn 7 6^ wherein said ASLV reverse transcriptase 
is selected from the group consisting ofanASLV aP reverse transcriptase, an 



ASLV PP reverse transcriptase, an ASL^ 
ASLV a reverse transcriptase. 



reverse transcriptase, and an 



79. The method of claim 76,^ wherein said ASLV rever^ia^ranscriptase 
is an RSV reverse transcriptase. 
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said ASLV reverse transcriptase 



is an AMV reverse transcriptase. 



^1 . A kit comprising one or more ASLV RT subunits, or one or more 
derivatives, variants, fragments or mutants thereof. 

82. The kiKof claim 81^ wherein said ASLV RT subunits are one or 
more ASLV RT a subuWts, one or more ASLV RT p subunits, one or more 
ASLV RT Pp4 subunits, OTa combination thereof 

83 . The kit ors^ainr^^wherein said ASLV reverse transcriptase is an 
RSV reverse transcriptase. 
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84. The kit of claim 8 l/wherein said ASLV reverse transcriptase is an 
AMV reverse transcriptase. 



/ 85 . A kit comprising an ASL V RT, wherein said ASLV RT is selected 
from the group consisting of an ASLV \^ RT, an ASLV pp RT, an ASLV 
Pp4pp4 RT, and an ASLV a RT, or a derivative, fragment or mutant thereof 



15 



kit of claim 85, wherem^id ASLV RT is comprises an a and 




a P subunit. 



87. The kit oKclaim 85<^ wherein said ASLV reverse transcriptase is an 
RSV reverse transcriptase. 
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.88. The kit of clainTsS^y^wherein said ASLV reverse transcriptase is an 
AMV reverse. transcriptase. 
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89. A method for producing one or more cDNA molecules by reverse 
transcription of one or more nucleic acid templates comprising 

(a) mixing one or more nucleic acid templates with one or more 
polypeptides having revenue transcriptase activity; and 

(b) incubating^g^ rnixture at a temperature of about SCC or greater 
and under conditions sufficr^m to make one or more first nucleic acid molecules 
complementary to all or a portion of said one or more templates. 



90. The method of clain^ 89^ wherein said temperature is 60 °C or 



greater. 
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91. The method of claim 8^, wherein said temperature ranges from 
about 5(rKto about 70°C. 



92. The method of claim 89^wherein said temperature ranges from 
about 55°C to about 65 
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93. The method of cl^i^ 89^wherein said nucleic acid template is an 
RNA or DNA molecule. 



94. The method of claim 93 ^ wher^^ai^ RNA molecule is an mRNA 
molecule or a polyA+ RNA molecule. 

95. The method of claim 89^ wherem said nu^ic acid template is a 
population of mRNA molecules. 
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96. The method of claim 94^ wherein said first nucleic aciovpaolecule 
is a full length cDNA molecule. 



-130- 



97.. The method of claim 89, fUrther comprising incubating said one or 
more first nucleic acid molecules under conditions sufficient to make one or more 
second nucleib acid molecules complementary to all or portion of said one or more 
first nucleic acid molecules. 

Tlie method of claim 97, wherein said first and said second nucleic 
acid molecules arADNA molecules. 

99. The method of claim 98, wherein said first and said second DNA 
molecules form a dG*il£iJe str^ded DNA molecule. 



10 



100. The memod of claim 99, wherein said double stranded DNA 
molecule is a full length oDNA molecule. 



101. The method of claim 89; wherein said one or more polypeptides 
having reverse transcriptase\^ctivity are reduced or substantially reduced in 
RNase H activity. 
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102. The method of claim 89^ wherein said one or more polypeptides 
having reverse transcriptase activity one or more ASLV reverse transcriptases 
comprising one or more subunits. 



lin^^-^he method of claim 102^, wherein said one or more ASLV reverse 
transcriptases is one or ifrote^SV reverse transcriptases. 
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1 04. The method of claim 1K)2, ^h^'feifi^id one or more ASLV reverse 
transcriptases is one or more AMV revef^elranscriptaS 
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)5 . The method of claim 1 02, wherein said ASLV RT subunits are one 
or more ASlsV RT a subunits, one or more ASLV RT P subunits, one or more 
ASLV RT Pp4 sbtmnits, or a combination thereof. 

106. The methodb^xlaim 102, wherein said ASLV RT is selected from 
the group consisting of an ASLVc?P^T, an ASLV pp RT, an ASLV Pp4pp4 RT, 
and an ASLV a RT, and derivatives,/vari^nts, fragments or mutants thereof 

1 07, The method of claim 1 02^wherein s^id^SLV RT is ASLV aP RT, 
or a derivative, variant, fragment or mutant thereof 
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108. Thesjnethod of claim 102, wherein said one or more subunits are 
reduced or substantially reduced in RNase H activity. 



109. A nucleic add molecule produced according to the method of 



claim 89. 



110. A nucleic acid molecule produced according to the method of 
claim 97/ 
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J i . The nucleic acid mojecule of claim 1 10, wherein said nucleic acid 
molecule is a full-length 




112. A vector com^^^g'the nucleic acid molecule of claim 1 10, 



erein said vector is an expression 



vector. 




114, A host cell comfl^^ina^he nucleic acid molecule of claim 109. 



